Background: Sarcoidosis is a multisystem, chronic granulomatous disease of unknown etiology. The clinical course of sarcoidosis is punctuated with remission and relapses, which is unpredictable.
Introduction
Sarcoidosis is a multisystem, chronic disorder of unknown etiology, characterized by the formation of noncaseating granuloma. [1] It is hypothesized to be an immune-mediated inflammatory response to an unidentified environmental trigger. [2] It affects most commonly adults in the most productive years of their life. Although almost any organ may be involved, pulmonary involvement is the most common site of involvement. As it is a close mimic of tuberculosis, its diagnosis is even more cumbersome in countries with a heavy burden of tuberculosis. Advances in bronchoscopic techniques have increased the ease with which these cases are being diagnosed. Sarcoidosis is also an important cause of interstitial lung disease (ILD), according to a registry from India, 8.3% of ILDs were due to sarcoidosis. [3] In another study from a tertiary care center of India, the incidence of ILD because of sarcoidosis was 42.2%. [4] We planned this retrospective study to evaluate clinicodemographic profile and features associated with relapse among diagnosed patients of sarcoidosis presenting to our department.
Materials and Methods
This was a retrospective observational study in which case records of all patients with a confirmed diagnosis of sarcoidosis attending the Outpatient Department of Pulmonary Medicine Department of Sanjay Gandhi Postgraduate Institute of Medical Sciences between January 2014 and December 2018 were evaluated. All patients who presented with the compatible clinical picture were subjected to routine investigations, contrast-enhanced computed tomography (CECT) of the thorax, Mantoux test, serum angiotensin-converting enzyme (ACE) levels, serum calcium (both total and ionized) corrected to serum albumin levels, and 24-h urinary calcium. A detailed ophthalmologic evaluation and abdominal sonography were done in all patients for extrapulmonary involvement. The diagnosis of sarcoidosis was confirmed by demonstration of noncaseating granuloma in cytopathology or histopathology along with a compatible clinical picture.
All patients were treated according to a standard protocol of the unit. The symptomatic patients were started on oral corticosteroids (prednisolone) according to their body weight (0.5-0.75 mg/kg body weight), which was usually continued at the same dose for at least 3 months unless there were other compelling reasons to taper it faster. The patients were usually followed up at 6-8 weekly intervals for the resolution of symptoms and monitoring of side effects during the treatment. Tapering of the dose was usually started after 3 months gradually over 7-9 months. A repeat CECT was done at the end of 6 months to look for the response to treatment. If there was significant radiologic as well as the clinical resolution of symptoms, tapering was continued, and the treatment stopped at 9 months. However, if the significant radiological or clinical resolution of symptom was not there, then the patient was considered for the addition of a second-line agent. Patients have followed up 8-12 weekly intervals after stopping of corticosteroids for the maintenance of remission for 12-18 months. If there was an increase in symptoms, then CECT thorax, serum ACE levels, serum total, ionized calcium, and 24-h urinary calcium were repeated. Relapse was defined recurrence of significant symptoms along with radiological worsening in the form of an increase in the size of lymph nodes or appearance of parenchymal nodules or increase in serum ACE, serum calcium, and 24-h urinary calcium. Patients who relapsed were started on second-line maintenance immunosuppressive therapy for at least 18-24 months. All patients with significant extrapulmonary involvement and significant pulmonary parenchymal involvement were started on second-line immunosuppressant at the start of the treatment along with corticosteroids, which were tapered off rapidly over 8-12 weeks to the lowest maintenance dose. Patients without significant fibrosis were given corticosteroids only. However, if the pulmonary fibrosis was significant, then patients were started on second-line immunosuppressants along with steroids, which were tapered early to a minimum maintenance dose. In cases of significant pulmonary fibrosis, azathioprine was preferred over methotrexate.
Medical records were reviewed, and all the baseline demographic data, history of smoking, presence of comorbidities, clinical data, hematological, and biochemical profile were recorded. The radiographic staging was done as per Scadding staging, i.e., Stage 1 (lymphadenopathy only), Stage 2 (parenchymal abnormalities with lymphadenopathy), Stage 3 (parenchymal abnormalities without lymphadenopathy), and Stage 4 (pulmonary fibrosis). Treatment details concerning the dose and duration of corticosteroids and second-line immunosuppressive agent were also recorded. Hypercalcemia and hypercalciuria were defined if the corrected serum calcium was more than 10.8 mg/dL and 24-urinary calcium more than 200 mg, respectively. For serum ACE the cut off was taken as 120 (two times upper limit of normal) to differentiate it from nonspecific increase.
This study was carried out in accordance with the recommendations of the Institutional Ethics Committee, Sanjay Gandhi Postgraduate Institute of Medical Sciences.
Statistical analysis
All statistical analyses were performed using the SPSS statistical software, version 22.0 (SPSS Inc., Chicago, IL, USA). Data were expressed in terms of percentages. Continuous variables were compared using a two-tailed independent-sample t-test. Categorical variables were compared using a Chi-square test when needed. For the univariate analysis, the Chi-square test was used. For the factors which were significant in univariate analysis, multivariate analysis by binary logistic regression was used. P < 0.05 was considered statistically significant.
Results
During the study, there were a total of 120 patients of confirmed cases of sarcoidosis. Male to female ratio was 0.81:1. The median time of symptomatic period was 12 months before the patient presented to our clinic. Mean age at presentation was 46.88 ± 10.9 years. The cough was the most common symptom which was seen in 114 (95%) patients. History of dyspnea, chest pain, fever, and fatigue was present in 68.3%, 28.3%, 40.0%, and 29.2% patients, respectively. History of intake of antitubercular treatment was present in 25 (20.8%) patients. Significant comorbidities were present in 49 (40.8%) patients; diabetes mellitus was the most common 25 (20.8%) followed by hypertension 8 (6.6%) and hypothyroidism 6 (5%). History of smoking was seen in 10 (8.3%) patients. The clinic-demographic parameters, symptoms, and comorbidities are summarized in Table 1 Table 2 ].
Extrapulmonary involvement was seen in 28 (23.3%) patients, the most common system involved was gastrointestinal system in eight patients (hepatosplenomegaly with hypodense lesions: 4, granulomatous hepatitis: 2, granulomatous cholecystitis: 1, and splenic space-occupying lesion: 1), renal involvement in the form of granulomatous interstitial nephritis in six patients, granulomatous uveitis in four patients, and facial nerve palsy in three patients [ Table 3 ]. The median follow-up period was 26 months (range 12-60 months). Treatment in the form of corticosteroids was started in 117 (97.5%). Three patients (2.5%) were kept on observation as they did not have symptoms. Azathioprine was used in 48 (40%) patients as second-line agents, while methotrexate and mycophenolate were used in 7 (5.8%) and 3 (2.3%) patients, respectively. Main indications of using second-line drugs were a relapse, significant extrapulmonary involvement, significant pulmonary fibrosis, and contraindications for the use of corticosteroids such as uncontrolled blood sugars. Twenty-nine (24.71%) of our patients showed a relapse after stopping corticosteroids after a median of 4 months (range 2-9 months). Five patients were Mantoux positive. In one patient, GeneXpert from bronchoalveolar lavage was positive. All five patients were initially given anti-tuberculosis treatment and later on started on corticosteroids after repeating the radiology.
On univariate analysis, duration of symptoms, history of fatigue at presentation, aspartate aminotransferase (AST) >40 U/L at presentation, and alanine aminotransferase (ALT) >40 U/L at presentation were found to be significant. Higher stage (Stages 3 and 4) had P = 0.05, and extrapulmonary involvement had P = 0.06. However, after multivariate analysis, only the presence of fatigue at presentation remained significant predictor for relapse (odds ratio [OR] = 3.70, 95% confidence interval [CI] 1.31-10.41, P = 0.013).
For the higher stage of extrapulmonary involvement was just near the level of significance (OR = 3.10, 95% CI 0.99-10.03, P = 0.058) [ Table 4 ].
Discussion
Our study describes the clinical profile of 120 patients with a confirmed diagnosis of sarcoidosis. The cough was the most common presenting symptom, followed by dyspnea, fever, and fatigue. These are common nonspecific presenting symptoms, which are also common in patients with tuberculosis. Several published cohorts have described the clinical profile of sarcoidosis patients from India. [5] [6] [7] [8] Table 5 describes the clinical findings of sarcoidosis from Indian studies. Similar to other series, females outnumbered males in our cohort also. The Mantoux test was negative in 95% of patients, and about one-fourth of patients had a history of being treated for tuberculosis. Liver and spleen were the most common extrapulmonary organ involvement in our series which was demonstrated by Sharma et al. also, but in the cohort reported by Gupta et al., ophthalmic involvement was most common pulmonary organ involved. [9] Type 2 diabetes mellitus was the most common comorbidity encountered in our cohort. Majority of patients were Scadding Stage 2, and mediastinal lymphadenopathy was the most common radiological abnormality on CECT thorax followed by nodules and interstitial thickening, which was similar to other published case series from India. The treatment of choice for starting treatment in sarcoidosis remains corticosteroid. [11] In our study, due to the presence of symptoms in most cases corticosteroids were started in 97.5%.
Relapses are quite common in patients with sarcoidosis after stopping therapy, but there is a paucity of data regarding predictors of relapse, and very fewer studies have described features associated with high chances of relapse in these patients. [12] Several studies in the past have reported that relapses are quite frequent in patients with sarcoidosis ranging from 13% to 75%. [13] [14] [15] This heterogeneity is probably because of different criteria and definition used for defining relapses. In some cases, an acute exacerbation may be termed as relapse and; disease may not be in remission, and symptoms flare when anti-inflammatory drugs were withdrawn. These relapses usually after 1-month up to 1 year after therapy is tapered or discontinued. [16] In our study also, we noted that relapses were quite frequent (24.71%) after discontinuation of corticosteroid therapy. The relapse rates were similar to a recent study by Zheng et al. from China in which it was 31.25%. [12] Very few studies have evaluated the factors associated with relapse in patients with sarcoidosis. In our study, univariate analysis revealed that increased duration of symptoms, history of fatigue and AST > 40, ALT > 40 at presentation and higher Scadding stage were significant factors predicting relapse. Other factors analyzed did not prove to be significant in predicting relapse. Curiously, in one study, it was also hypothesized that corticosteroid therapy itself might predispose to higher chances of relapse. The authors concluded that in newly diagnosed cases of sarcoidosis, corticosteroids should be judiciously when there are definite indications to initiate treatment and benefits unequivocally outweigh the risk. It was also proposed that after discontinuation of treatment, patients should be closely followed up for a considerable period to assess for relapse. [13] A higher Scadding stage (Stages 3 and 4) at the time of presentation was another factor associated with a higher rate of relapse in our study. In contradistinction to other studies, the smoking status and extrapulmonary involvement had no relationship with the chances of relapse. Although the values did not reach statistical significance, it was noteworthy that extrapulmonary involvement did have a trend toward a higher likelihood of relapse in our study also.
In the study by Zheng et al., increased serum lactate dehydrogenase (LDH) at baseline were also reported to be an important factor predicting higher rates of relapse. [12] This appears logical also as increased serum LDH levels are also correlated with the presence of alveolitis. [17] Unfortunately, this parameter was not evaluated in our study. In our study, another biochemical marker, i.e., asymptomatic transaminitis, was associated with higher chances of relapse in our cohort, a finding which has not been reported in other studies. A possible reason for this may be indirect evidence of the presence of liver involvement, which amongst extrapulmonary involvement may be associated with higher chances of relapse, which needs further evaluation in larger cohorts.
It is prudent to note that persistent subclinical disease activity itself may be an underlying factor associated with relapse or misinterpreted as relapse as discussed earlier. It is imperative to achieve a high degree of remission and a search for markers of residual disease activity is the need of the hour. In a recent study, the soluble interleukin-2 receptor and 18F-fluorodeoxyglucose (FDG) positron emission tomography (PET) scan at the end of infliximab treatment were found to be independent predictors of relapse. [18] FDG-PET has been evaluated to document disease remission in a couple of studies from India with conflicting results. [19, 20] In another study, the percentage of peripheral monocytes expressing very late antigen -1, CD16, and CD69 was found to be abundant at presentation and decrease to normal levels during follow-up with disease remission. [21] A combination of these markers, along with serial FDG-PET, may be used to evaluate disease activity and document remission for the safe discontinuation of corticosteroid or immunosuppressive therapy.
Sarcoidosis may present with musculoskeletal manifestations also. Although we have not specifically assessed musculoskeletal manifestations, a recent multicentric Indian study reported 117 patients with sarcoid arthritis, 88 with acute sarcoid arthritis, and 29 with chronic sarcoid arthritis. While acute sarcoid arthritis was generally self-limiting in its disease course, chronic sarcoid arthritis required immunosuppressive therapy in most patients, generally for extra-articular manifestations. [22] Our study has potential limitations due to its retrospective design and single-center experience. The study is fraught with the presence of selection bias also, and further well-designed prospective studies are needed to evaluate this aspect.
Conclusion
In summary, our study showed that in patients with sarcoidosis, there are frequent relapses. Higher Scadding stage, transaminitis, and fatigue were significantly associated with the relapse in univariate analysis. However, on multivariate analysis, only the presence of fatigue at presentation was associated with relapse.
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